STUDY DESIGN AND METHODS:
A sample of 219 donors and nondonors (69.4% female; mean 6 SD age, 19.2 6 1.1 years; 52.1% nondonors) were randomly assigned to either a motivational or a knowledge interview. Immediately before and after the interview participants completed a measure of donation intention and the Blood Donor Identity Survey, which is a multidimensional measure of donor motivation.
RESULTS:
A latent profile analysis revealed three distinct latent classes, which were identified as low internal motivation, mid internal motivation, and high internal motivation. Comparison of change in latent class from pre-to postinterview revealed that a higher proportion of participants in the motivational interview group moved to a more internally motivated class compared to the knowledge interview group (i.e., 34% vs. 4%, respectively). Further, relative to the knowledge interview group, participants in the motivational interview group reported greater increases in intention to donate.
CONCLUSION:
A brief motivational interview may enhance donation intention and intrinsic motivation among both experienced donors and nondonors alike.
I
n a given year, 68% of blood donations in the United States come from repeat donors while 32% come from first-time donors. 1 Understanding the factors that contribute to the decision to donate is essential for encouraging both first-time and repeat donors. Perhaps the most widely used theory that has been used to explain individual differences in donation behavior is the Theory of Planned Behavior (TPB). 2 According to the TPB, individual attitudes, subjective norms, and perceived behavioral control shape intentions to perform a particular behavior, such as blood donation. In turn, intentions predict behavior. 2 Although the TPB is useful in explaining antecedents of blood donation intention and behavior, it does not directly address the quality of an individual's motivation to donate blood. To address this gap, some researchers have turned to Self-Determination Theory, which posits that individuals are more likely to persist with behaviors that are internally versus externally motivated. 3 As shown in Fig. 1 , Self-Determination Theory describes a continuum of self-determined motivation that consists of six types of behavioral regulation ranging from nonregulation (no intent to act) to intrinsic regulation (acting out of inherent enjoyment or satisfaction). In between these anchors are, in order of increasing selfdetermination, external regulation (acting to gain external rewards or avoid punishments), introjected regulation (acting to gain others' approval or avoid guilt), identified regulation (acting because the behavior is personally important and valued), and integrated regulation (acting because the behavior is consistent with one's overall goals and values). Figure 1 also illustrates sample items from the Blood Donor Identity Survey, 4 which is a multidimensional measure of donor motivation that maps onto the six types of behavioral regulation. Importantly, France and colleagues 4 have shown that committed blood donors score higher on self-determined regulatory styles, suggesting that promoting internal motivation may be an effective strategy to increase donation behavior. Because of its focus on enhancing individual autonomy and supporting self-efficacy, motivational interviewing 5 is a plausible strategy to promote a greater commitment to donation behavior among those who have recently given blood. Initial support for this notion was provided by Sinclair and colleagues, 6 who demonstrated a higher annual rate of repeat donation attempts among donors who received a postdonation motivational interview compared to no-interview controls (67.2 and 45.2%, respectively; odds ratio, 2.48; 95% confidence interval, 1.27-4.87). More recently, in a sample of mostly first-time donors, France and coworkers 7 demonstrated that a postdonation motivational interview significantly enhanced autonomous motivation (i.e., integrated regulation and intrinsic regulation) and donation intention. Encouraged by these findings, this study examined the effects of a motivational interview versus a control interview on young adults recruited without regard to donation history. Based on prior studies on recent blood donors, it was hypothesized that, relative to a control interview, a motivational interview would: 1) move participants toward an overall pattern of responses on the Blood Donor Identity Survey reflecting greater internal motivation to donate and 2) promote enhanced donation intention.
MATERIALS AND METHODS

Participants
A sample of 231 young adults was recruited from the Ohio University undergraduate research participant pool. Participants were eligible for the study if they were at least 18 years old and reported speaking and reading English fluently. The final sample of 219 participants was primarily Caucasian (90.9%), female (69.4%), and had a mean (6SD) age of 19.2 (61.1) years. Participants included 47.9% who reported at least one prior blood donation (i.e., 52.1% nondonors), and the sample as a whole reported a mean (6SD) of 1.6 (62.4) donations (range, 0-11 donations). Figure 2 describes participant progress through the phases of the study.
Procedure
Potential participants were recruited online, where they could read a brief description of the study and respond to a series of questions to assess their eligibility. Those who met the eligibility criteria could then schedule a laboratory testing session. Upon arrival in the laboratory, participants completed the study in approximately 30 minutes, including informed consent, preinterview, interview, and postinterview questionnaires. After informed consent was obtained, participants were randomly assigned to participate in either a motivational interview or a donation knowledge interview as described below. Random assignment was determined by a computer-generated schedule that followed a block randomization procedure. The randomization schedule was maintained independently of other study materials and was not viewed by researchers until after informed consent was obtained and assignment took place. Upon randomization, participants completed a series of preinterview questionnaires. The first questionnaire assessed basic demographics (e.g., age, sex, donation for acting, and sample items from the Blood Donor Identity Survey, which was designed as a multidimensional measure of blood donor motivations. Adapted from Deci and Ryan, 3 Ryan and Deci, 11 Ryan et al., 17 and Ng et al.
history). This was followed by the Blood Donor Identity Survey. 4 As noted, this scale is composed of six factors, each reflecting individual regulatory styles of increasingly self-determined motivation (amotivation, external regulation, introjected regulation, identified regulation, integrated regulation, and intrinsic regulation). In this study the six factors demonstrated internal consistency in the acceptable range or above for both administrations (i.e., a > 0.70), with the exception of identified regulation, which demonstrated internal consistency of less than 0.70 on both administrations (pre, a 5 0.62; post, a 5 0.64). Intent to donate blood within the next 8 weeks was measured with three items, which demonstrated internal consistency reliability of 0.96 or higher at each administration. Finally, to assess whether participants were responding carefully a test item (i.e., "This is a test question. Please select response 2.") was included during questionnaire administration. All surveys were completed using online survey administration software (Qualtrics). Upon completing the questionnaires, participants engaged in their randomly assigned interview group (i.e., motivational interview or knowledge interview).
Motivational interview
The interview, which was adapted from previous studies on motivational interviewing for blood donors, 6,7 followed a script that addressed topics including motivations for donating, barriers to donation, and personal values and goals related to blood donation. The interview scripts were tailored appropriately for both nondonors and donors. For example, the nondonor script inquired about barriers to donating as well as potential reasons to donate for the first time. In contrast, the donor script addressed motivations for past donations and concerns about donating again in the future. The interviews were conducted in accordance with basic motivational interviewing principles, including the use of open-ended questions, affirmations, reflections, and expression of empathy. 5, 8 In addition, each participant's ability to identify and engage in solutions to cope with donation-related barriers and concerns was highlighted, and support was provided for coping self-efficacy. The interviews were conducted in person by two clinical psychology doctoral candidates who were trained to deliver the interviews as part of a previous investigation. 7 On average, the interview lasted 5 minutes and 52 seconds. With participant permission and knowledge, all interviews were audio recorded, and at the end of the study a randomly selected 50% of the interviews were evaluated for treatment fidelity by two separate raters. Interviews were rated on each of five dimensions (i.e., empathy, evocation, collaboration, autonomy, and direction) using a 1 (low) to 5 (high) rating scale as described in the Revised Global Scales for Motivational Interviewing. 9 Average ratings indicated a high degree of fidelity across all dimensions, including evocation (mean 6 SD, 4.4 6 0.3), collaboration (mean 6 SD, 4.5 6 0.3), autonomy (mean 6 SD, 4.5 6 0.4), direction (mean 6 SD, 4.5 6 0.4), and empathy (mean 6 SD, 4.5 6 0.4). Moreover, both raters agreed that there were no instances of low fidelity (i.e., 1 or 2) on any dimension. After the interview, participants repeated the preinterview questionnaires (except for demographics).
Knowledge interview
Participants in the control group were asked a series of 14 questions about their general and specific knowledge of blood donation (e.g., "If you were interested in donating blood, how would you go about it?" "What types of recruitment efforts for blood donation have you seen in your community?"). Questions were posed in a straightforward, conversational manner and participants were not given any feedback on their responses. These interviews lasted an average of 4 minutes and 49 seconds across all participants. With the participant's permission and knowledge, each interview was audio recorded. A randomly selected 50% of the recordings were subsequently reviewed to ensure that all of the questions in the script were asked as written and that no specific or general principles of motivational interviewing were used during the interview. No instances of omitted interview questions or use of motivational interviewing principles were detected. After the interview, participants repeated the preinterview questionnaires (except for demographics). Finally, participants were debriefed about the goals of this study and dismissed. All procedures were reviewed and approved by the Ohio University Institutional Review Board.
Statistical analysis
Before performing statistical analyses, the data were examined for completeness and accuracy, and participants were excluded from the analyses if they had missing questionnaire data (n 5 3), reported perceived ineligibility to donate blood (n 5 3), or failed to respond correctly to the test item that assessed carefulness in responding to the questionnaires (n 5 5). Finally, one participant was excluded from the analyses because of potential interviewer influence on participant responses regarding blood donation barriers. Initial analyses included a series of chi-square tests, Fisher's exact tests, and t tests to examine potential preinterview group differences in demographics and questionnaire responses. Mean changes in Blood Donor Identity Survey subscales scores were then compared between groups. Next, in an attempt to identify subgroups of participants with different levels of internal motivation, a latent profile analysis was conducted on Blood Donor Identity Survey responses. Models with different numbers of latent classes were compared and the best model was obtained using these criteria: 1) information criteria (Bayesian information criteria [BIC] and Akaike information criterion [AIC]), 2) entropy, and 3) adjusted Lo-Mendell-Rubin adjusted likelihood ratio tests (LMR-LRT). Information criteria offer relative estimates of the information lost when a given model is used to represent the process that generates the data. Lower BIC and AIC values represent less information lost and hence a better model fit. Entropy is an indicator of the conditional probabilities of individuals' latent class membership. It ranges from 0.00 to 1.00 and values greater than 0.80 indicate adequate separation between the latent classes and that individuals are classified with confidence. Finally, LRT is used to compare models of interest with models with one fewer class. A low p value for the LRT indicates that the model with one fewer class is rejected in favor of the model of interest. The estimated means of the Blood Donor Identity Survey subscale factors for the latent classes were also evaluated to ascertain that the latent classes were sufficiently distinct. Finally, a 2 Group (motivational interview, knowledge interview) 3 3 Latent Class (high, middle, and low internal motivation) analysis of variance (ANOVA) was conducted on pre-to postinterview changes in donation intention.
RESULTS
Baseline comparison
As shown in Table 1 , there were no significant demographic differences between the interview groups. There were also no significant differences on five of the six Blood Donor Identity Survey subscales. The exception was external regulation, which was slightly higher among participants in the motivational interview versus knowledge interview group. As a group, participants in this sample appeared to lean against the notion of donating blood, as indicated by mean (6SD) donation intention score of 2.6 (61.9), which is below the scale midpoint of 4.0.
Blood Donor Identity Survey
Pre-to postinterview subscale changes As shown in Fig. 3 , relative to the knowledge interview, the motivational interview produced significantly greater decreases in amotivation and greater increases in identified regulation, integrated regulation, and intrinsic regulation (p < 0.05). Consistent with our first hypothesis, these effects were particularly pronounced for the most selfdetermined regulatory style subscales (i.e., integrated and intrinsic regulation), suggesting an overall pattern of enhanced internal motivation.
Assessment of patterns of responses across subscales
A latent profile analysis was conducted to determine whether there were subgroups of participants who shared patterns of responses across the Blood Donor Identity Survey subscales. First, the latent profile analysis was fitted to the whole sample, separately for the preinterview and postinterview Blood Donor Identity Survey subscales, and the goodness-of-fit indices (AIC, BIC) and adjusted LMR-LRT were used to select the number of latent classes. As shown in Table 2 , the entropy, AIC/BIC, and LRT pointed to either a three-class or a four-class solution for preinterview Blood Donor Identity Survey subscales. Specifically, both the three-and the four-class solutions demonstrated entropy in the adequate range (>0.8), better goodness of fit (lower AIC, BIC, and LRT values), and sufficient sample size for each individual class. Subsequent evaluation of the estimated means of the Blood Donor Identity Survey subscales revealed that in the four-class solution two of the latent classes had a similar profile. Thus, the threeclass solution was favored over the four-class solution. Examination of entropy, AIC/BIC, and LRT for the postinterview Blood Donor Identity Survey subscales also supported a three-class solution. Accordingly, based on preand postinterview pattern of estimated means on the six regulatory subscales of the Blood Donor Identity Survey, three latent classes were identified: low internal motivation, mid internal motivation, and high internal motivation.
Next, the latent profile analysis was fitted simultaneously to both the motivational and knowledge interview groups. Entropy and goodness of fit (AIC and BIC) for the preinterview Blood Donor Identity Survey subscales pointed to either a three-class or a four-class solution. However, the three-class solution was favored due to low group size (n 5 5) for the motivational interview group in the fourclass solution. Due to estimation problems a six-class solution could not be fitted. Examination of fit indexes for the postinterview Blood Donor Identity Survey subscales provided support for both the three-and the four-class solutions. Due to estimation problems, neither a five-class nor a six-class solution could be fitted for postinterview. Thus, a three-class solution was used for both the motivational and the knowledge interview groups (see Table 2 and Fig. 4 ).
Interview effects on motivation patterns
To assess movement between the internal motivation latent classes from pre-to postinterview, a 2 3 3 crossclassification table was created (see Table 3 ). No significant differences in movement were observed between donors and nondonors. Thus, comparisons were conducted on the total samples for each interview group. Comparison between the motivational interview and knowledge interview groups revealed significant differences in movement between the classes, Fisher's exact test (p < 0.01). Specifically, 89% of participants in the knowledge interview group did not change motivational class, with 6% moving to a less internally motivated class and only 4% moving to a more internally motivated class. In contrast, among those in the motivational interview group, no participant moved to a less internally motivated class, and 34% moved to a more internally motivated class. Specific movement from each internal motivation class is provided in Table S1 (available as supporting information in the online version of this paper). Pre-to postinterview changes in intention as a function of latent class
Results of a 2 Group (motivational interview, knowledge interview) 3 3 Preinterview Latent Class (high, middle, and low internal motivation) ANOVA of pre-to postinterview change in donation intention revealed a significant main effect of Group (F(1213) 5 8.01, p < 0.05), but no main effect of Latent Class (p 5 0.19) or Group by Latent Class interaction (p 5 0.78). Specifically, consistent with our second hypothesis, the motivational interview group exhibited significantly greater increases in donation intention (mean 6 SD, 0.8 6 1.0) compared to the knowledge interview group (mean 6 SD, 0.4 6 1.0).
DISCUSSION
The results of this study extend upon previous research demonstrating that brief motivational interviewing interventions are associated with enhanced donor motivation and intention. 6, 7 First, the results imply that autonomous internal motivation to donate blood among both previous donors and nondonors can be augmented by a brief psychosocial intervention, an encouraging finding given that internal motivation to donate blood is thought to develop as a product of repeat donations. The motivational interview was associated with greater decreases in amotivation and greater increases in several facets of internal motivation, including introjected regulation, identified regulation, integrated regulation, and intrinsic regulation, compared to the knowledge interview. Thus, participants in the motivational interview group reported greater overall internal motivation to donate blood from pre-to postinterview, consistent with our hypothesis and existing literature. France and coworkers 7 also found that a brief telephone-delivered motivational interview enhanced internal motivation in a sample of previous blood donors. The finding that participants in the motivational interview group reported greater increases in internal motivation-particularly in the integrated and intrinsic motivation facets-relative to the knowledge interview indicates that the motivational interview enhanced internal motivation through the use of motivational interviewing principles, such as support of individual autonomy and self-efficacy. This notion is supported by Markland and colleagues 10 who suggest that motivational interviewing fosters competency, autonomy, and relatedness-the three ingredients necessary for the development of intrinsic motivation as suggested by Self-Determination Theory.
11
In addition to showing significant effects on the individual subscales of the Blood Donor Identity Survey, these findings also demonstrate that individual responses across these subscales can be used to identify three distinct classes of donors, including those with low, middle, and high levels of internal motivation. Consistent with the pattern of effects observed across the individual subscales, additional analyses of pre-to postinterview movement in latent class assignment revealed that the very brief motivational interview elicited significant movement toward greater internal motivation compared to the control condition. Specifically, 34% of those assigned to the motivational interview group moved to a higher level of internal motivation as compared to only 13% in the knowledge interview group. In addition, no participants in the motivational interview group moved to a lower internal motivation class, whereas a small number of participants in the knowledge interview became less internally motivated. Interestingly, no differences were observed in the number of donors and nondonors who moved to a different latent class within both the motivational interview and the knowledge interview groups. This suggests that prior donation experience is not a prerequisite to benefit from the intervention, and therefore a motivational interview may be an effective method to enhance recruitment of first-time donors and retention of experienced donors. Finally, in line with previous research conducted with recent blood donors, 6, 7 this study also found that the motivational interview was associated with greater pre-to postinterview increases in intention to donate blood compared to the knowledge interview. As with any study, the results of this study must be interpreted in the context of methodologic limitations, which include the nature of the sample and the absence of longer-term behavioral outcome data. With respect to the sample, participants included a relatively homogenous group of healthy, educated, young, predominantly female adults, and therefore additional testing is needed among larger and more diverse groups to assess generalizability. That said, the young age of the current sample might also be viewed as a strength in at least two respects. First, in the context of an aging donor pool 12 and an ongoing challenge to retain new donors [13] [14] [15] it is imperative that novel and efficient strategies are developed to promote a long-term commitment to donation among healthy young adults. Second, because more young people donate blood in low-and middle-income countries compared to highincome countries, 16 these findings are particularly applicable to a large proportion of the world where the donor pool tends to be younger. The findings are also limited in that we did not assess whether the changes in self-reports translated into longer-term effects such as increases in actual donation behavior. Nonetheless, we believe that these findings provide an important impetus for such an investigation, and therefore we are currently conducting a longitudinal study to specifically address this issue. In sum, the results of this study suggest that a brief motivational interview can increase internal motivation to donate among donors and nondonors alike and as such may prove to be a useful strategy to enhance recruitment and retention of young blood donors. Table S1 . Movement of participants across latent classes from pre-to post interview in each interview group
